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Summary 
Yield Scheduling is a method of yield prediction 
which provides the forest manager with estimates of the 
time and place, as well as the volume of timber. As the 
estimates are associated with a physical area, estimates 
can readily be compared with actual yields to monitor the 
accuracy of predictions. 
 
Introduction 
Until recently, the Queensland Department of Forestry 
employed a system of cutting cycle analysis (McGrath and 
Carron 1966) which exploited only a small proportion of 
the information available from inventory data and growth 
models. It provided only estimates of the amount of timber 
available in the long- term and gave little indication of 
where or when it would become available. 
The Queensland approach is common to many Forest 
Services, and entailed the following steps (Pegg 1980): 
1. Stratify inventory data according to site quality, 
logging history, standing volume or other pertinent 
criteria; 
2. Determine an "average" existing stand for each 
stratum; 
3. Grow this stand to the mid-point of the first 
cutting cycle; 
4. Apply the harvesting model to determine the yield; 
5. Grow the stand to the midpoint of the next cutting 
cycle; 
6. and repeat steps 4 and 5 as often as desired. 
This approach has several deficiencies: 
1. It gives an indication of the long term yield, but 
no indication of the timing or location of the 
yield; 
2. It assumes that the average stand grows the same as 
the individual stands; 
3. It may conceal short term supply problems; 
4. It assumes that the "cutting cycle" will be the same 
for all areas in the stratum. 
 
Yield Scheduling 
A better approach should indicate not only the time, 
place and amount of timber, but also the average stem 
volume and yield per hectare, and this is entirely within 
the capability of modern mini-computers and most growth 
models. One such approach which has become known in 
Queensland as Yield Scheduling entails the following: 
1. Identify Management Units (MUs). These are analogous 
to compartments and logging areas in plantations and 
should represent convenient areas for management and 
administrative purposes. Size should generally 
equate to the typical sale area or to the area 
expected to be logged over in one year. 
2. Subdivide MUs into subunits as necessary to achieve, 
as far as possible, homogeneous subunits. 
3. Inventory the existing resource, deriving information 
for each subunit. Information acquired should-
include area, site quality and stand table, and any 
other information that may be required for the 
growth model being used. 
4. Carry out Yield Scheduling. This entails: 
(a) Nominate a target cut, which represents the 
volume committed or intended to be logged from 
the area under consideration. 
(b) Grow all inventory data to a common base year. 
(c) Select one MU for logging. 
(d) Determine the volume logged from this MU. 
(e) Calculate the time taken to log over this MU. 
(f) Grow the post-logging MU, and all other MUs for 
this period. 
(g) Repeat steps c,d,e and f as often as necessary 
to evaluate the consequences of maintaining the 
target cut. 
Yield scheduling should emulate, as closely as 
possible, current practice within the organization. This 
approach does not attempt to arrive at any estimate of 
"sustained yield". Instead, it presents the scenario 
which may arise if the target cut is maintained at the 
nominated level throughout the period of investigation. 
In addition to specifying a target cut, users may specify 
the minimum acceptable period between logging, the 
minimum acceptable average yield per hectare and the 
minimum acceptable marginal yield. Subunits exceeding the 
marginal yield will be logged when the MU is logged 
provided that the MU average yield does not fall below 
the minimum acceptable average yield. The minimum average 
and marginal average stem volumes may also be specified. 
In north Queensland, high road costs dictate that 
all MUs accessed via a common route should be logged 
sequentially so that road maintenance costs may be 
confined to a short period after which the road may be 
closed until the next logging many years later. To 
facilitate the simulation of this practice, MUs are 
grouped into "Access Groups" which are completely logged 
over before the next access group is commenced. A 
"Minimum Volume to Commence" may be specified for each 
group to reflect the cost of access. 
The selection procedure is as follows: 
1. If the current access group is incomplete remain 
there, otherwise choose the access group with the 
highest average yield. Average yield is calculated as 
the total loggable volume divided by the total 
loggable area. Loggable areas are those subunits with 
a loggable volume exceeding the minimum (or average 
if the MU average is above the minimum), and which 
have not been logged within the specified return 
period. 
2. within the access group choose the MU with the 
highest average yield. 
However, sequence numbers may be allocated to MUs by 
the user to vary the sequence of logging. 
Some further enhancements are being considered. It 
is possible to specify commencement and/or completion 
dates for logging in any MU to force logging to occur 
within the specified period. This enables scheduling of 
areas to be inundated by dam construction or to change 
tenure at some known date. It is also possible, and may 
be desirable to vary the minimum/marginal yield figures 
for different access groups to reflect the terrain and/or 
haul distance. As yet, these options have not been 
required, but the facility can easily be provided. 
 
Advantages 
Yield scheduling offers several advantages over the 
more traditional cutting cycle analysis approaches to 
yield prediction: 
1. Estimates are associated with physical areas and allow 
efficient checks on the system. 
2. Estimates relate to the short term timber production. 
3. After several MUs have been logged, comparison of 
estimated and actual yields enable both the variance 
and the bias of the system to be detected. 
4. The results facilitate the preparation of logging 
plans. 
5. The approach allows the use of data of varying 
precision. 
6. The technique may also be used to produce traditional 
cutting cycle analyses, if all the information on all 
MUs can be combined into a single MU. If a single MU 
is used and an appropriate base year is selected, the 
effect is the same as conducting traditional cutting 
cycle analysis. 
 
Inventory Data 
This system requires a co-ordinated inventory 
program. Once the system is in place, the inventory 
required is minimal. Low intensity inventory should 
follow logging, wildfire and storm damage, and new 
acquisitions of forest estate. Detailed inventory should 
be completed when a MU is scheduled to be logged within a 
few (say five) years. This detailed inventory may be 
conducted as an integral part of preparing the timber 
sale. 
However, when initially instituting such a system, 
the inventory requirement appears daunting. When little 
suitable data already exist, the inventory requirements 
may render the system unattractive to forest managers. 
However, there is an easy option which is an interesting 
and novel application of poisson sampling. Managers 
should estimate for each MU the site quality, stand table 
and loggable volume using whatever information is 
available (existing plots, aerial photos, maps, personal 
experience, etc.). Any MU for which an estimate cannot be 
obtained must be inventoried. MUs for which estimates 
exist should be inventoried according to a list sampling 
or PPP sampling (probability proportional to prediction) 
scheme. 
The rationale for this is that the MUs with highest 
loggable volumes are those which will be logged first. 
Others with lower volumes will not be considered for 
logging until some time in the future, by which time more 
accurate information should be available. 
 
Example 
The appended example (Appendices 1 & 2) is an early 
developmental version of the SKED program. It does not 
recognize access groups or subunits . However, it serves 
as a concise example to illustrate the approach. The data 
and MU names used in this study are fictitious. More 
comprehensive examples are available. 
The example illustrates the consequences of logging 
10000 m3 annually from 'the forest estate under 
consideration. Although the average standing basal area 
and loggable volume per hectare initially decline, they 
quickly stabilize, suggesting that this cut is 
sustainable. This is confirmed by the steadily increasing 
average stem volumes, and the increasing interval between 
logging any MU. It is also noteworthy that the "cutting 
cycle" varies in direct proportion with the estimated 
site form of the MU. 
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